Cytoadherence of malaria-infected red blood cells involves exposure of phosphatidylserine.
Phosphatidylserine (PS) is a membrane phospholipid which in intact cells is exclusively localized in the inner leaflet of the lipid bilayer. However, once cells undergo apoptosis or oxidative stress, PS molecules are exposed on the external surface of the cells and this contributes to their adherence to macrophages or endothelial cells. PS exposure on Plasmodium falciparum-infected red cells was determined by flow cytometry using fluorescein-labeled annexin V, which specifically binds to PS. Involvement of exposed PS in the adherence of malaria-infected red cells to endothelial cells was examined by in vitro cytoadherence assays. Infected cells exposed PS on their surface as the intracellular parasites matured to trophozoite and schizont stages. Adherence of malaria-infected cells to CD36, CD36-expressing Chinese hamster ovary cells, thrombospondin, and C32 amelanotic melanoma cells was inhibited by annexin V, whereas ICAM-1- and chondroitin sulfate A-mediated binding was not. Further, PS liposomes and glycerophosphorylserine, but not phosphatidylcholine liposomes and glycerophosphorylcholine, inhibited the binding of infected cells to CD36 and thrombospondin. In conclusion, these results demonstrate that PS exposed on the surface of malaria-infected red cells contributes, in part, to the adherence of P. falciparum-parasitized red cells to CD36 and thrombospondin.